Phenotypic characteristics were used to identify 189 Aeromonas strains isolated from human feces. One hundred forty-two of these strains were placed in 11 DNA hybridization groups, and the genetic and phenotypic data were compared. According to the criteria of Popoif, 66% of the strains were identified as Aeromonas caviae, 18% were identified as A. sobria, and 16% were identified as A. hydrophila. 
The genera Aeromonas, Vibrio, Photobacterium, and Plesiomonas are included in the family Vibrionaceae (34) . On the basis of molecular genetic evidence, proposals have been made to divide the genus Vibrio into three genera and to place the genus Aeromonas in a new family, Aeromonadaceae (9) . Of the well-known Aeromonas species, the psychrophilic and nonmotile Aeromonas salmonicida is easily identified. The identification of the three mesophilic, motile Aeromonas species is more complex (5, 6, (34) (35) (36) . On the basis of biochemical characteristics, the motile group consists of three species: A. hydrophila, A. caviae, and A. sobria (34) (35) (36) . Some confusion in the literature has yet to be resolved regarding the synonym of A. caviae versus A. punctata (J. J. Farmer III, F. W. Hickman-Brenner, G. R. Fanning, M. J. Arduino, and D. J. Brenner. Abstr. Int. Workshop Aeromonas 1986, p. 1-2). However, each of these three species contains different hybridization groups that are biochemically indistinguishable from one another (35) . Three additional species have recently been proposed, namely, the nonmotile, brown-pigment-producing A. media, the ornithine decarboxylase-positive A. veronii, and the mannitolnegative A. schubertii (2, 19, 20) .
Motile Aeromonas species are widely distributed in stagnant and flowing waters, in sludge, and in sewage (18, 38) . They are considered to be the causal agents of red-leg disease in frogs and of other diseases in reptiles, fish, and amphibians (27, 34) . Human disease is often related to water exposure and is mostly restricted to wound infections. Systemic disease develops only in immunocompromised patients and patients with severe underlying illness of the intestinal tract (25, 41) . Many recent reports in the literature indicate the possible significance of Aeromonas species in gastroenteritis and enterocolitis (1, 15-17, 20-23, 25, 26) . Of 65 A. hydrophila and A. sobria strains, 63 were motile in semisolid medium when tested at 37 and 22°C. Only 66% of A. caviae strains were motile in the semisolid medium and in the hanging-drop preparation at 37 or 22°C. Two additional A. caviae strains were motile only in a hanging-drop preparation of a broth culture at 18 h at 22°C. Three nonmotile strains were cultured on horse blood agar plates at 37°C and examined by electron microscopy (magnification, x31,100) for the presence of flagella. One motile strain of each species was included as a positive control. Each of the nonmotile A. hydrophila and A. sobria strains contained a polar flagellum, but the nonmotile A. caviae did not possess a flagellum. After incubation at 37°C in brain heart infusion broth, the nonmotile strain still appeared to lack flagella. A total of 19 of 40 strains (5 of 13 A. hydrophila strains, 10 of 14 A sobria strains, and 4 of 13 A. caviae strains) were encapsulated (Fig. 1) .
DNA relatedness. One hundred forty-two of the biochemically characterized fecal isolates were chosen for DNA hybridization studies. According to the biochemical criteria of Popoff, 26 (18%) were identified as A. hydrophila, 29 (21%) were identified as A. sobria, and 87 (61%) were identified as A. caviae. In the scheme of Popoif, hybridization groups 1 to 3 contained strains phenotypically identified as A. hydrophila, groups 4 to 6 contained strains identified as A. caviae, and groups 7 and 8 contained strains phenotypically identified as A. sobria (35 ization group of A. schubertii for strains that could not ferment mannitol (19) . This A. schubertii group was not included in our study, but mannitol-negative Aeromonas strains were not found.
The fecal strains were found only in DNA hybridization groups 1 to 4, SA, and 8 (Table 3) . Most strains were in hybridization groups 4 (57%), 8 (26%), and 1 (11%). Strains from each phenotypically identified species were genetically heterogenous. A. caviae strains were predominantly in hybridization group 4 but were also present in hybridization groups 5A and 8. A. sobria strains were predominantly in hybridization group 8 but were also in groups 3 and 4. A. hydrophila strains were predominantly in hybridization groups 1 and 8 but were also in groups 2, 3, and SA.
Three of the A. hydrophila strains in hybridization group 1 were isolated from patients with traveler's diarrhea. These persons traveled to The Netherlands from Africa, Sri Lanka, and France. Although there was no connection between these cases, the strains were, in fact, more highly related to one another than to the hybridization group 1 reference strain and may constitute a subgroup within group 1 (data not shown).
Biochemical characteristics of the fecal Aeromonas strains by hybridization group are shown in Table 4 . Groups 1 to 3 could not be phenotypically differentiated. Since a total of only three strains were in hybridization groups 2 and 3, these groups will not be considered further. Groups 4 and SA were not phenotypically distinguishable but were easily (34) . This classification was based on DNA hybridization studies and phenotypes (35, 36) . Biochemical characteristics to identify these Aeromonas species in a clinical laboratory have frequently been reported (1, 5-8, 15-17, 22, 23, 25, 26, 39) . According to these studies, A. hydrophila hydrolyzed esculin and arbutin, produced gas and acetoin from glucose, grew in KCN medium, fermented arabinose and salicin, and produced lysine decarboxylase and H2S, but did not grow at 42°C. A. sobria did not hydrolyze arbutin and esculin, did not grow in KCN medium, and did not ferment arabinose and salicin, but did grow at 42°C and showed positive tests results for H2S production, decarboxylation of lysine, and production of gas and acetoin from glucose. A. caviae did not produce gas and acetoin from glucose, did not grow at 42°C, and did not produce H2S or lysine decarboxylase but gave positive reactions for hydrolysis of arbutin and esculin, fermentation of arabinose and salicin, and growth in KCN medium. A. hydrophila and A. sobria, but not A. caviae, produced hemolysins and cytotoxins.
Some studies suggest that identification of Aeromonas strains depends on the use of certain commercial assay systems as well as on incubation temperature and time (1, 5, 6, 12, 33, 39) . We therefore characterized our Aeromonas strains only with commonly used and standardized biochemical tests (30) . Our results confirmed the biochemical differences between the three Aeromonas species for the following reactions: growth at 42°C, production of gas from glucose, decarboxylation of lysine, hydrolysis of esculin and arbutin, fermentation of salicin and arabinose, and production of cytotoxins and hemolysins. Of the 64 A. hydrophila and A. sobria strains tested, 11 produced gas from glucose only at 22°C, which agrees with the results of Ewing et al., who noted a greater amount of gas production at 22°C than at 37°C (12) . We also confirmed H2S production, mainly in A. hydrophila and A. sobria, although our result of 65% H2S-producing A. hydrophila strains is lower than percentages reported in studies in which cysteine agar was used instead of peptone-iron agar medium with thiosulfate (13, 22, 36) .
Many cultures of the three species produced some phenylpyruvic acid from phenylalanine, and a few gave relatively strong reactions. These findings agree with the results of Eddy and Ewing et al. (11, 12) . In agreement with previous studies, we found that more than 90% of all Aeromonas strains, regardless of species, produced indole, failed to decarboxylate L-ornithine, and utilized malonate. Fermentation patterns of sucrose, maltose, raffinose, myoinositol, dulcitol, mannitol, lactose, and D-sorbitol and the occurrence of urease-producing A. caviae strains were also in agreement with previous studies (1, 5-8, 11-13, 15-17, 22, 23, 25-27, 31, 34-40) . 
